Pancreatic beta cell vacuolation in rats after oral administration of hexamethylmelamine.
The effects of hexamethylmelamine (HMM) on morphology and function of the endocrine pancreas were investigated following the induction of a diabetic-like syndrome in a reproduction study in rats. Doses of 0, 20, 40, or 80 mg/kg/day were administered once daily, by gavage, to groups of 10 male and 10 female Sprague-Dawley rats for up to 77 days. Signs of toxicity were observed at all treatment levels and were of such severity at 80 mg/kg/day that this group was terminated after 8 days of treatment. Measurement of serum glucose levels revealed a dose- and time-related hyperglycemia in rats from the 20- and 40-mg/kg/day groups with levels exceeding 700 mg/dl in some rats after 77 days of treatment. Reversal of the hyperglycemia after discontinuing treatment with HMM occurred in some rats receiving 20 mg/kg/day, whereas the effects of higher doses were still present following a 2-month recovery period. Microscopically, there were hydropic degeneration of renal tubular epithelium and vacuolation of pancreatic beta cells. Ultrastructurally, vesiculation of the Golgi-smooth membrane reticular complex and a marked reduction in the number of insulin granules were observed. It appeared that HMM exerted a disruptive effect on the production of insulin at or prior to the level of the Golgi complex. The severity and time course of morphologic changes and hyperglycemia were dependent on dose and duration of treatment.